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444 Mr. B. Clarke on Relative Position; 

fully made out, these three last may form a small group inter- 
mediate between the Sertularians and the Campanularians. 

I have sent a specimen of Reticularia to the British Museum. 

EXPLANATION OF PLATE XVI. A. 
Fig. 1. Coppinia areta. Two full-grown polyps and polyp-cells ; another 

forming between them. 
Fig. 2. Reticularia immersa investing a polyp-cell of Sertularia abietiua. 
Fig. 3. Portion of the crust still more enlarged. 

XLIII.--Observations on Relative Position ; including a new 
Arrangement of  Phanerogamous Plants. By B. CLARKE, 
P.L.S. &c. 

[Continued from p. 200.] 

[With three Plates.] 

PA~T III .  

On the Structure of Ovaries consisting of a Single Carpel ; to 
which is added a Table of the Position of the Carpels in Dkar- 
pous Ovaries. 

WITH reference to the position of the single carpel, the most 
obvious mark has been taken as a guide to the placenta or 
ventral suture, such as the origin of the style from one side of 
the ovary, the parietal attachment of the ovules ; and when froln 
being erect, or pendulous from the apex of the ovary, they 
failed to answer this purpose, the existence of a furrow or fissure 
on one side only of the style, such as occurs in Amygdalem, has 
been adduced as an evidence. But that the peculiarities of 
structure from which its position is in certain cases inferred may 
be better understood, the following notes are subjoined, accom- 
panied in some instances with remarks on affinities and other 
details, the Natural Orders being consecutively arranged as in 
Tables I. and II. 

]~NDOGENS. 

PO~.D~ACE~E. The ovary of Pontedera lanceolata is re- 
markable for agreeing with that of Centranthus tuber in two of 
the three cells being much reduced in size and barren, and the 
raphe of the single pendulous ovule is lateral also in both, that 
of Pontedera being more strongly marked than usual. Of the 
three carpels of Pontedera, two are obliquely posterior and one 
anterior, the latter only being fertile. 

MARANTACnm. Of the three carpels of Maranta dichotoma, 
two are obliquely posterior and one anterior, with but little va- 
riation. Of these, two are barren and their cavities suppressed; 
but in this instance either of the three carpels is indifferently the 
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including a new Arrangement of Phanerogamous Plants. 445 

fertile one, and on this account Maranta is considered as Hete- 
rocarpous. 

AltAC~. In this and in the allied families the position of 
the carpels when two appears variable ; thus, in a species of 
Pothos all are right and left ; in a l~alIiehia they are anterior and 
fprosterior, with very rare exceptions ; and in dicarpous ovaries 

equently occurring in STarganium ramosum, they are variable 
and sometimes oblique. 

In Typha and Sparganium the single carpel is very frequently 
posterior, and in Arum I have endeavoured to show always so. 
(See Part IV. Arum maculatum.) 

HETEROCARPOUS EXOGENS. 

This division, although several nearly allied families are ex- 
cluded, is yet in itself a natural assemblage ; the connexion how- 
ever between the Gentianal and Nymphal Alliances is weak, but 
as some of the genera of Orobanchace~e have the plaeentation 
dorsal, there may be a direct affinity existing between them. 
(See also Part IV. Hydropeltis.) Villarsia nymphceoides also cor- 
responds with Nymphxa alba in the ovulesbeing horizontal with 
the raphe for the most part on the upper surface. 

G~NTIANAC~. In Leianthus the carpels are anterior and 
posterior, and also in Erythr~ea littoralis, but in E. centaurium 
occasionally right and left, and Chlora perfoliata agrees with the 
latter species. Chironia and Villarsia also form partial excep- 
tions to the lateral position of the carpels in this family in pre- 
senting an irregular arrangement, some of the carpels being an- 
terior and posterior and others oblique. 

CZRarOrrI'ZLLXCr~. In Ceratophylluma transverse section 
of the ovary presents no appearance by which the position of the 
carpel can be determined, but the stigma is unilateral and 
curves posteriorly with but little variation, sometimes curving 
down behind the ovary; in addition to this it is grooved more or 
less deeply, and this groove deepens towards the base in front. 
The posterior surface is rounded and not stigmatic. (P1. XIV. 
figs. 1 & 2.) 

But the attachment of the female flowers and young branches 
is somewhat different, each bud or young branch arising fl'om 
the axil of a leaf, but the female flowers rather from the stem 
between two leaves: whether this should be taken into con- 
sideration in determining the position of the carpel remains a 
question. 

CnLORA~TrIACr~. The only indication of the position of the 
carpel in Chloranthus is that the stigmatic tissue obliquely crosses 
the thickened summit of the ovary and always descends on its 
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446 Mr. B. Clarke on Relative Position ; 

anterior side. The ovule has obviously the appearance of being 
suspended from a funicuhs arising in the base of the ovary and 
adherent to its dorsum. (1)1. XIV. fig. 5.) 

PIrEI~ACEm. In fully developed ovaries of Piperomia magno- 
ti~folia the stigma is always grooved on its anterior surface, but 
is rounded posteriorly; this furrow is also prolonged down to 
the ovary terminating in a small depression on its summit. 
(P1. XIV. figs. 3 & 4.) 

The ovary also nearly resembles that of Houttuynia cordata 
when reduced to a single carpel, which leaves no reason to doubt 
but that in Piperace~e the carpel is posterior. 

SAVX~RACEm. In almost all the spikes ofHouttuynia cordata 
there are in the upper part dicarpous ovaries, the carpels of 
which are for the most part anterior and posterior, but occa- 
sionally right and left; in sixteen instances (these being all that 
were observed of ovaries reduced to a single carpel) it was always 
directly posterior, no trace of a second being present. 

RANUNCULACE.~. In Actcea the greater part are lateral, 
otherwise indifferently anterior or posterior. 

DILLENIiCEm. Variable, or more frequently posterior. 
MtGNOLIiCEm. In Tasmannia variable from anterior to pos- 

terior. 
MENISPEI~MiCE~. The ovary of Menispermum laurifolium 

consists of three carpels, one anterior and two obliquely poste- 
rior, and when re4uced to a single carpel its position varies from 
anterior to obliquely posterior. 

AN~CARDIiCE~. In three genera variable, and in Malosma 
more frequently posterior than anterior. Spondias, which has 
been regarded as the type of a distinct family, agrees with Ana- 
cardiacem in having the raphe averse. 

LiVXACEm. The ovary of Sassafras o~cinale closely resem- 
bles that of Prunus and other Amygdaleae, the stigma being capi- 
tat'e, and the style furrowed on one side and rounded on the 
other. In S. oflicinale there is also at the base of the style a 
small depression in which the furrow in the style terminates ; 
the capitate stigma is also somewhat notched by the furrow ex- 
tending into its margin, and the ovule is attached to the same 
side of the ovary at or below the depression at the base of the 
style (P1. XIV. figs. 6, 7 & 8). The carpel is variable in its posi- 
tion~ being frequently posterior, but in Laurus nobilis it is for the 
most part lateral. 

Notwithstanding this near approach in structure to Amyg- 
dalem, the carpels in a dicarpous ovary of S. oJ~cinale appeared 
to be united by their edges forming a one-celled ovary, the styles 
being also partially united. In Tetranthera also the ovary con- 
sists of a single carpel. 
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including a new Arrangement of Phanerogamous Plants. 4~7 

SANTALACE~ and LOI~ANTI-IACE~. In Thesiura the funiculus 
is either anterior, posterior or lateral, and such also are its 
variations of position in Mysodendron, two of the ovules being 
rudimentary (or wanting ?), and I believe also in Loranthus. So 
nearly do these families approach each other, that it is a question 
if they are really distinct ; for although in Mysodendron the nu- 
cleus is destitute of integuments, yet it is inverted, the funiculus 
being attached to it on the averse side relatively to the central 
placenta, from which attachment a thickened rib descends to its 
lower extremity ; the embryo also is at the upper part of the 
nucleus, and the funiculus curves over the embryonal sac to 
reach its point of attachment (vide fig. 3 in Plate IL). The appa- 
rent calyx of Mysodendron may be regarded as bracts originating 
at the base of the ovary and adhering to its sides, as an analo- 
gous structure occurs in Abelia and Linncea, where the bracts 
are not adherent. And. although in Santalacem this character is 
wanting, yet there is a tendency to adhesion of the "bracts as in 
Thesium, where they are adherent to the peduncles in the greater 
part of their extent. The adhesion of bracts to peduncles is also 
a common occurrence in Loranthacem, which offers an explana- 
tion for those situated at the base of the  ovary becoming adhe- 
rent to its sides. 

EI~AONAC~a~. Hippophag variable and more frequently pos- 
terior ; Elceagnus variable and more frequently anterior. 

STILBACE~. Having expressed an opinion that in this family 
the female flowers are apetalous, I can now add that a more re- 
cent examination of the species of Stilbe leaves no reason to 
doubt that they are really so, and also leads to the supposition 
that the flowers consist principally, if not entirely, of herm- 
aphrodites and females ; it becomes a question therefore whether 
Empetracem might not be associated with them, and possibly 
Batide~e. In Stilbe the smaller cell is sometimes entirely sup- 
pressed, and the fertile cell in some species is almost uniformly 
posterior, being only occasionally anterior. (P1. XIV. figs. 9 

10.) 
LYTHItACE2E. In Peplis nearly all right and left ; in Lythrum 

most frequently anterior and posterior ; and in Pleurophora always 
so. In P. pungens the larger cell is always posterior, the ante- 
rior being sometimes almost suppressed. 

PO1)OST~MACEa~. This Order is placed near Lythrace~e as 
being an apetalous form of it ; the stamens are distinct or mona.. 
delphous in both ; in Lythracem the posterior stamens are some- 
times deficient, and this may prove to be an explanation of the 
unilateral position of the stamens occurring in Podostemaccm; 
and it seems doubtful if there exists any differential character in 
the ovary and ovules. 
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448 Mr. B. Clarke on Relative Position ; 

NYCTAGI~CE.~. In the ovary of Mirabilis a flattened tuberosity 
with a depression in its centre, situated at the base of the stylej 
shows the ventral side of the carpel, the stigma curving down on 
the opposite side (P1. XIV. figs. 11, 12 & 13). The relative po- 
sition of the ovary is more evident if the flower is examined in an 
early stage some time before it expands, as the style at the time 
of expansion becomes much elongated and loses its curvature, 
The carpel is always lateral and internal (Pl. XIII .  fig. 3),.i.e. its 
dorsum is next the internal branch of the dichotomy, between 
the forking of which the flower is situated; and Cuphea may be 
considered as analogous to Mirabilis in the position of its larger 
cell*. From this peculiarity Nyctaginem are placed in connec- 
tion with the Silenal instead of with the Urtieal Orders. 

SALVADOXAC~SE. The affinities of Salvadora have by most 
writers been considered as uncertain, but supposing the raphe to 
be next the placenta, the position of the fertile carpel would then 
nearly agree with that of Plumbago, being however not so fre- 
Tlently posterior. Its foliage also agrees with that of some spe- 
cies of Statice in having a granulated appearance, and two or 
three species have dotted ]eaves resembling those occasionally 
occurring in Myrsinacem. 

PLVMBAGIN~r. In Plumbago and Statice the position of the 
funiculus is variable, being anterior, less frequently lateral, and 
rarely posterior; the mode of growth in Statice is however com- 
plicated, which occasions its position in that genus to be less 
obvious. 

BRUNONIXCr~. This genus, usually considered as belonging 
to the epigynous series, if not of uncertain affinity, should rather, 
I would suggest, be arranged with l)rimulacem and its allies for 
the following reasons. The position of the raphe in Brunonia 
agrees nearly with that of the funiculus in Plumbago in being 
anterior or lateral, rarely posterior, fi'om which it may be in- 
ferred, that in both these genera the fertile carpel is variable 
from anterior to posterior, the latter position predominating 
(PI. XIII.  fig. 5). Brunonia may also be regarded as approaching 
Dipsaceee in having the same mode of growth as Morina and 
Valerianacem, i. e. regularly dichotomous, each capitulum in Bru- 
nonia consisting of six or eight fascicles, each of which contains 
a centre of growth, the ramifications of which are formed by the 
pedicel of each flower in succession becoming the axis of the two 
succeeding ; the scales also surrounding the calyx may be com- 
pared to the involucel of Dipsacem, and in the adhesion of the 
anthers an analogy may be traced with Calycerace~e. 

* The irregularity of the flower in Cuphea is considered to be from side 
to side, and the mode of growth irregularly dichotomous, each flower being 
terminal. 
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including a new Arrangement of Phanerogamous Plants. 449 

~LANTAGINE2E. In Littorella the axils are three-flowered, the 
central being axis to the two lateral ; in this family the raphe is 
next the placenta, but it is here feebly marked, and I can only 
say that it is variable, being rarely, but I believe occasionally, 
anterior, from which it would appear that the fertile carpel is for 
the most anterior or lateral, thus approaching Dipsace~e in this 
character. 

ILrrC~RAC~.~. In Illecebrum and Herniaria the stigmas are 
all anterior and posterior, the ovary consisting of two carpels 
united by their margins ; and the seed is erect, having the radicle 
always curved down on the posterior side, thus agreeing with 
Atriplex and Chenopodium Bonus Henricus both in the position 
of the stigmas and of the cotyledons and radicle. In Paronychia 
the examination is difficult in consequence of the diminutive size 
of the ovary; in two or three instances however the funiculus 
was evidently anterior (in P. caTitata), and in others apparently 
so, no variation being observed. 

CHENO:PODIACE_3~ and AMAaA~TrIAC~m. In Chenopodiacete 
and Amaranthaceoe the ovary has the appearance of consisting 
of carpels united by their margins as in Polygonace~e, Alsine~e, 
and Illecebracem, the ribs of the ovaries, if any are present, 
being opposite the stigmas, and when the stigmas are two being 
equally marked on both sides *. In Beta, &c. the funiculus ad- 
heres to the side of the ovary, and this adhesion is for the most 
part anterior, rarely right or left ; but if the funiculus is free, as 
in Rhauodia , it still has the same position, being also in either 
case opposite a stigma when the ovary is di~o-ynous. As the 
funiculus in these instances is the remains of a central placenta, 
the position of the ovule shows a tendency to the production of 
the single carpel for the most part posterior as in Piperaceee, and 
surely this is placed beyond doubt when it is recollected that in 
Atrifllex and Chenopodium when the seed is erect the cotyledons 
are anterior. 

In GomThrena the funiculus is lateral and the stigmas right 
and left, which may be regarded as an approach of _A_maran- 
thacem to Nyctaffine~e, and also to Polygonacem, as in Polygonum, 
when dicarpous, the carpels are all right and left. 

Ep.~cltiDl~m. The ovary of Acrob'iche cordata is not unfre- 
quently one-celled, and the position of the carpel is then va- 
riable, being frequently posterior. 

CO~BaETACn~. The style of Combretum is more or less ob- 
lique in its direction, as also the ovary, and the obliquity fre- 

* To this it may- be a¢:ded, that the ovary of Basella evidently consists o 
three carpels united by their margins, three smaller ribs alternating with three 
larger, and the latter being continuous with the stigmas ; the position of the 
ovule is uniform, and I believe corresponds with that of Illecebrum, &c. 
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450 Mr. B. Clarke on Relative Position ; 

quently differing gives the raceme a somewhat irregular appear- 
ante ; on one side of the style is a furrow sometimes marked 
very faintly, but often quite distinctly, and occasionally it is 
deepened into a fissure for some distance below the stigma ; and 
the opposite side is quite rounded, having the aspect of a dorsal 
surface. The position of the carpel, as taken from this character, 
is variable, and frequently posterior as in Cratcegus. 

AlVtYGI)AL~. Variable, and in Cerasus Laurocerasus more 
frequently posterior. 

SXNGVlSO~BAC~. The lateral attachment of the style readily 
shows the position of the carpel, which is best seen in the spe- 
cies of Sanguisorba, and can be ascelCained by making a trans- 
verse section of a mass of flowers close to the axis, when the 
irregular position of the style will become obvious. The carpel 
is rather less frequently posterior than anterior, but in Cliffortia 
always lateral, as elsewhere referred to. 

DA~n~ACE~. In Daphnace~e the lateral attachment of the 
style shows the position of the carpel, the ovule being pendulous 
from the same side ; but in Daphne itself the position of the 
raphe must be taken as a guide, which in this instance may be 
relied on, because in Pimelea the raphe is next to the placenta. 
In Struthiola and Passerina the carpel is almost constantly late- 
ral, in Slruthiota perhaps always so, thus approaching 19roteacem. 
Yet the relations of the parts of the flower to each other in Daph- 
naeem and 1)roteacem are different, as in Daphnacem the carpel is 
opposite a sepal, but in 1%oteacem alternate with the two ante- 
rmr. In Daphnacem the tendency to suppression of stamens is 
on that side which is opposite to the carpel, as in Lachnxa, where 
the larger stamens and sepals are anterior while the carpel is 
posterior, but in Proteacem both carpel and larger stamens are 
anterior. In Pimelea the carpels are all posterior, the axils 
being one-flowered ; in Daphne the axils are two-flowered, and 
the ovary of each stands with its dorsum towards the axil ; and 
Daias is a mixtm'e of these, apparently from the axils being 
three-flowered. (P1. XIV. fig. 14.) 

CINCrIONACE~. In Cinchonace~e, as also in Caprifoliacem, 
there is no regularity in the position of the carpels of diearpous 
ovaries, as they are either predominantly anterior and posterior, 
or as frequently right and left, or neither of the two predomi- 
nates, being often also oblique; and this, taken in connection 
with the fact, that in the genus Ribes alone all these variations 
take place, tends to show that the position of the carpels when 
two is a character of comparatively inferior value, unless that 
such frequent contrariety and irregularity should make it pro- 
bable that the position of the fertile or single carpel would be 
variable. The raphe being taken as an index to the placenta~ 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 2

1:
36

 0
3 

Fe
br

ua
ry

 2
01

5 



including a new Arrangement of Phanerogamous Plants. 4,5l 

the fertile carpel in Opercularia* fully corresponds with that of 
Aucuba in being more frequently posterior. 

CAP~IFOLIACEm. In Abelia the position of the one-seeded 
and only fertile cell is variable, and more frequently posterior 
than the fertile carpel of Viburnum, and as in that genus the 
raphe is lateral. (P1. XIII .  fig. 4.) 

COaNACE~ and ALA~GIAC~. The ovary of Aucubajaponica 
is probably not compound, as there arc no remains of an abortive 
carpel ; when fully developed the stigma is unilateral and almost 
horizontal, being stigmatic and somewhat grooved on its upper 
surface, and smooth and rounded beneath ; the ovule is not 
attached to the apex of the cavity, but to the upper part of 
that side (immediately below the apex) which is away from the 
stigma, and the placentation consequently varies with the posi- 
tion of the stigma, being anterior when it is posterior and vice 
versd (1)1. XIV. fig. 15). In Marlea the two cells are for the 
most part unequal, the smaller one being often much reduced in 
size, and the position of the larger cell corresponds nearly with 
that of the single carpel of Aucuba in being more frequently pos- 
terior or lateral. 

GARI~YACE.e. The ovary of Ga,~rya has all the appearance of 
consisting of two carpels united by their marginS, as the ovules 
are attached to opposite sides of the ovary near the apex, their 
attachment alternating with the stigmas. I t  may therefore be 
regarded as having the same structure as that of Helwingia with 
retracted dissepiments, and with that genus as being a near ally 
of Santalacem. It may further be compared with Laurace~e and 
also Daphnace~e, if in the latter family, when diearpous, the pla- 
centation should prove to be parietal. 

PROT]~ROCARPOVS EXOG]~NS. 

The connexion between the t)olypetalous and Monopetalous 
Orders is here not always so distinct as in the Heterocarpous 
Division, and whether Solanacem arc a monopetal0us form of 
l~apaverace~e is rather a question, but if arranged with Polemo- 
niaeeoe they would in Table III .  be placed as before with their 
nearest allies. 

FuMAalXC~. In Fumaria oj?icinalis one carpel is larger than 
the other, and to it the seed is always attached and almost ex- 
clusively so, the hilum being oval (the junction between the two 
carpels is however not obvious externally, but is distinctly seen 

* The axis is here compound, each capitulum consisting of several cen- 
tres of growth indicated by small whorls of partially adherent ovaries. The 
raphe is for the most part anterior, being lateral or posterior in only two 
or three of six instances. 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 2

1:
36

 0
3 

Fe
br

ua
ry

 2
01

5 



452 Mr. B. Clarke on Relative Position ; 

internally) ; and the position of the larger of the two carpels is 
uniform, being always on the opposite side of the flower to the 
spurred petal. The two carpels will be all anterior and posterim5 
or all right and left, according as the irregularity of the corolla, 
or the axis is regarded, the spurred petal being lateral, although 
by twisting of the peduncle becoming nearly posterior. As in 
Ranunculacem the spurred petal is posterior, the fertile carpel 
in F. o~cinalis may so far be considered always anterior. 

BZRBXglDZm. In gpimedium and Berberis the carpel is an- 
terior, obliquely anterior or lateral, but a careful examination of 
several species of the latter genus failed to show any carpels pos- 
terior ; in Nandina, however, it is occasionally but not frequently 
posterior. 

BYTTNERIAC~m. In 14/-altheria the anterior position predo- 
minates, the carpel being rarely, if at all, posterior, which shows 
further the connexion between Malvacem and Phytolaeeace~e, 
where in Rivina the carpel is always anterior. 

TROPmOLACEm. From the irregularity of the flower, the in- 
equality of the stigmas and the oblique direction of the style in 
Magallana, it may be expected that the position of the two car- 
pels is uniform, and also that the carpel corresponding with the 
elongated lobe of the stigma is the fertile one ; if so, the two 
carpels are always anterior and posterior, as in the figure of the 
fruit in Cavan. Ie. iv. t. 374, the spur of the calyx is represented 
as being on the sutural side of the remaining cell ; and this 
shows also that the position of the fertile cell is most probably 
uniform, being always anterior, as the spur of the calyx is pos- 
terior. 

A~YRIDE~. In Amyris toxifera the position of the carpel is 
variable, being frequently anterior, but only occasionally poste- 
rior; and the same variation I believe occurs also in Aurantiaeem, 
and these two families are, more than any others that I am aware 
of, exceptions to the Proteroearpous character of this division. 

SCROPHUL/kl~IAC]~2E. In Pedicularis palustris the anterior 
carpel is always larger in diameter and considerably higher than 
the posterior, and the anterior column of the style is also thicker. 
This is also the structure of Mendozia as described and figured 
by Martius in ' Plant. Brasil.,' and which has been before alluded 
to as having the fertile cell anterior (P]. XIV. figs. 16, 17, 18, 19, 
20 & 21). It  should be observed also that in Mendozia the pos- 
terior cell is usually barren even at the time of flowering. 

VmtBZNACEa~. In Lippia dulcis and Lantana crocea and albida 
(the only species examined) the stigmas are anterior and poste- 
rior, and the ovary two-celled, but with the cells right and left, 
the former having also the anterior portion of the stigma much 
larger. The placentation is the same as in the two anterior lobes 
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including a new Arrangement of Phanerogamous Plants. 453 

of the ovary of Labiata, and the relation of the unequal stigmas 
of Lippia to the cells leaves no doubt but that here the ovary 
consists of a single carpel always anterior. (P1. XV. figs. 1, 2, 
a, 4 s~ 5.) 

MIMosE~. Having observed carpels posterior in three species 
of Acacia in which the inflorescence was dense, it was thought 
possible that this might arise from the flowers growing three in 
an axit ; this however is no longer a question, as carpels posterior 
occur where the axil is always one-flowered ; but the posterior 
position does not predominate, as in Cerasus Laurocerasus ~ and 
in three species having a globular inflorescence the carpel is 
always anterior or lateral, which may be explained by the carpels 
posterior being confined to the upper half of the spikes or almost 
exclusively so. 

In two instances of dicarpous ovaries occm'ring in Phaseolus 
vulgaris the ovary was syncarpous with parietal placenta (the 
carpels in their upper part being separate and diverging in a 
manner somewhat analogous to those of a Reseda, but to a 
greater extent), thus showing an approach in Papilionacea to 
Moringea and Polygalacea, as probably does Ormosia with two 
.unequal stigmas. But in an instance of three carpels occurring 
in an Acacia, they were quite disunited. 

PROtrACtS. In Proteacea with capitate flowers, such as 
Mimetes and Leucospermum, the carpel is always anterior, and its 
apparently lateral position in Ba,nksia seems owing to the axils 
being two-flowered. And in Grevillea, where incomplete resu- 
pination sometimes takes place, it is always anterior if the irre- 
gularity of the flower is attended to, being alternate with the two 
larger and longer sepals. But in Anadenia, where the flower is 
regular, the carpel, although always anterior in the lower half of 
the racemes, varies in its position towards the summit, and in rare 
instances is perhaps posterior. The peduncles are however long 
and the axils two-flowered, and carpels posterior are not so fl'e- 
quent as in Acacia, being also confined to the upper part of the 
racemes. In Anadenia instances of two carpels occasionally pre- 
sent themselves which are quite disunited, from which it may be 
expected that the gland on the posterior side of the ovary in 
Grevillea, &c., is a rudimentary carpel. 

Looking at the habit of Proteacea they might be expected to 
be derived from Daphnacem, but the flower more nearly ap- 
proaches that of Petiveria in having the carpel alternate with the 
two anterior sepals, whereas in Daphnacea it is opposite a posterior 
or lateral one ; and if Anadenia may be taken into comparison 
they would agree in being apocarpous, i. e. supposing Petive- 
riacea to be, like Phytolaceacea, apocarpous. 

CALLITRXCHXC~. Callitriche is placed near Selaginca for 
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454 Mr. B. Clarke on Relative Position ; 

the following reasons : in Selagine~e the calyx sometimes consists 
of two lateral sepals which enclose the flower much like the 
bracts of Callitriche ; the embryo has short blunt cotyledons re- 
sembling those of Selagine~e (but still more reduced), and ap- 
proaching Stilbe as described by Endlicher ; but the raphe is 
next the placenta in Selagine~e, and on that account the affinity 
of CaUitriche is rather with the latter Order, between which and 
Podostemace~e or Elatine~e it may be regarded as forming a con- 
necting link. 

VAn~aIANACE~E. In Valeriana offcinalis the mode of growth 
is the same as in ScIeranthus, &c. The fertile carpel in the 
forking of each division of the inflorescence stands with its ven- 
tral suture towards the inner branch of the forking and the dorsal 
next the outer branch, the gibbo~sity of the corolla being ante- 
rior and coming forward between the two branches (P1. XIII .  
fig. 1). The regularity of the position of the fertile cell is perhaps 
connected with the irregularity of the corolla, as they always have 
the same relation to each other, although in Valerianella, where 
the corolla is qnite regular, the position of the carpel is the 
same. But in Valerianace~e the fertile carpel has sometimes the 
appearance of being posterior; this however arises from the 
mode of growth being the same as that of Centranthus ruber 
(P1. XIII .  fig. 2), viz. dichotomous with the flower sessile be- 
tween the rami, one branch of the dichotomy being regularly 
suppressed, except near the principal axis (P1. XIII .  fig. 2. d.) 
in such a case therefore the fertile cell is next the remaining 
ramus, and constantly so, as it is always the external ramus that 
remains*. In this diagram the successive branchings are repre- 
sented as springing from each other at right angles (instead of 
obliquely as in the plant itself), that the relative position of the 
fertile cell may be more evident ;---the cross indicates the position 
of the spur of the corolla. The same mode of growth occurs in 
Fedia sagittifolia, where the barren cells are inflated. 

DIrSAC~E. In Morina and Scabiosa the placentation is lateral, 
and the former agrees closely with Valerianace~e in the carpel 
being lateral and external; and in Dipsacus sylvestris it is pos- 
terior with remarkable regularity, although, from the elongation 
of the style, the position of the usually unilateral stigma becomes 
variable. (171. XV. fig. 6.) 

CALYCrI~AC~m. The ovule is here attached to the posterior 
side of the ovary, but nearer its apex than in Dipsaeus sylvestris, 
which occasions its placentation to be less obvious; and the 
raphe is anterior, so that a partial adhesion of the anthers may 
prove to be the only distinction between the two Orders, as the 
involucel of Dipsace~e occurs here also. 

* See also the description of the figure. 
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including a new .4rrangement of Phanerogamous Plants. 455 

SOLERANTIIACE2]~, In Scleranthus annuus the flower is sessile 
between the two branches of a forked stem, each of which again 
produces a flower sessile hetween two succeeding branches ~ each 
flower therefore stands in the relation of axis to the two succeed- 
ing flowers ; but this can only be observed in large specimens 
growing in cultivated ground, where all the branchings become 
fully developed. The funiculus is uniformly posterior to tile 
seed, in which character it differs from Chenopodiacem and their 
allies, where it is either anterior or lateral. The seed of Scle- 
ranthus annuus has the cotyledons next the fanieu]ns, which may 
form also another differential character between Scleranthacem 
and their allies. (P1. XV. figs. 7, 8 & 9.) 

TET~%AGONIACE~E. In Tetragonia africana and Trianthema 
micrantha the mode of growth is, in the smaller ramifications, 
the same as in Scleranthus, and the placentation shows the single 
carpel anterior or (in the latter) occasionally lateral. 

STYLIDXAC~_~. In Stylldium graminifolium the posterior cell 
is always less in diameter, and also less in depth than the ante. 
rior, and this, in connection with the irregularity of the corolla, 
forms perhaps a sufficient analogy for anticipating that in a one- 
celled ovary the fertile carpel would be anterior*. 

Gool)~tAcE~. In Dampiera lavandulcefolia the ovary con- 
sists of two carpels anterior and posterior, but is one-celled from 
the cells communicating, or rather imperfectly two-celled ; the 
posterior cell is much shorter (not extending below the upper 
half of the anterior cell), contracted and barren, being sometimes 
so reduced in size as to be scarcely apparent; and the single 
ovule is attached to the posterior surface of the anterior cell near 
its base, having the raphe next the placenta. 

ONAORAaI~ and H~rrUl~ll)~. Of thirty-two ovaries of 
.Circ~ea alpinat thirteen had two cells with an ovule in each; 
m twelve the posterior cell was empty, and in seven it was closed, 
leaving the ovary one-celled. When fertile it was less in dia- 
meter and also less in depth (P1. XV. figs. 10 &z 11). In tile 
ovary of Hippuris vulgaris there is nothing in the structure 
either externally or within the cavity to show whether it consists 
of one or two carpels, nor yet in the style or stigma, as the latter 
is terete and pointed ; but on the external surface of the bony 
nut of the mature fruit, there is found when it is denuded a 

* This analogical argument has since been verified in the instance of 
Stylldium adnatum, where .the ovary consists of a single carpel anterior ; 
or if two are present the anterior only is fertile, as the ovules are always at- 
tached to the posterior tangle of the cell. 

t Taken from the plant in cultivation in the Botanic Gardens of Kew. 
When the ovary is two-celled the cells are all anterior and posterior, as 
also are those of C. lutetiana. 
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456 Mr. B. Clarke on Relative Position ; 

shallow furrow extending from its summit to its base, and this 
fro'row is always posterior (Pl. XV. fig. 12). This may be taken 
as an indication of a single carpel uniform in its position, and 
(considering the near affinity of Circxa) in all probability ante- 
rior, the stamen also being anterior. 

COMPOSITe. That a tendency exists in Compositm to sup- 
pression of the posterior carpel is shown by the achenia of the 
Sunflower, and especially by those of Centaurea, where the ante- 
rior portion of the ovary is both larger and thicker than the pos- 
terior ; and as in both these plants the stigmas are anterior and 
posterior, i~ ~ would be difficult to account for the inequality of 
the ovary on any other hypothesis. In Centaurea nigra there is, 
besides the shrinking of the posterior portion of the ovary, a line 
on each side like a suture ; there are also two others, one anterior 
and the other posterior ; and as the flower is quinary, these four 
lines may be relied on as marking the presence of two carpels, 
and the two lateral of these the juncture between them : it fre- 
quently also occurs that two-thirds of the ovary are on the ante- 
rior side of the two lateral lines and sometimes more, so that the 
posterior half of the ovary becomes almost rudimentary, being 
also much shorter than the anterior from contraction at its base 
(P1. XV. fig. 13). This latter character is also well represented 
in Dr. Lindley's ' Vegetable Kingdom,' the figure being that of 
C. Cyanus. 

The ovary of Aster sibiricum has nearly the same structure as 
that of Centaurea, and the anterior portion of the stigma is in 
the marginal florets frequently elongated like that of Ruellia or 
Stemocanthus* (vide fig. 9 in Plate II.). But it should not here 
pass unnoticed that the position of the stigmas, except where the 
style is thickened or very short, as in Euxenia, cannot be relied 
on as an index of the position of the carpels, as the style very 
commonly becomes twisted half round, of which Lasthenia is an 
example." 

CnAMmLAVCIAeE~. In Calytrix virgata the placenta is cen- 
tral, is a prolongation of the pith, and is continued uninter, 
ruptedly into the style, and as neither style nor stigma exhibit 
any evidences of division the carpel must be wanting, and the 
style only a prolongation of the axis, as suggested by Dr. Sehleiden 
in certain eases where the flower is superior. The cavity more- 
over is imperfect, being occupied by cross bands of cellular tis- 
sue. The ovules are attached to the anterior side of the central 
column, or very rarely more or less laterally, which can scarcely 
be regarded as a character less than equivalent to a single carpel 

* To this it may be added, that the attachment of the ovule inclines 
more or less to the posterior side of the ovary, and the position of the 
raphe being unifolTa tends to show that that of the fertile carpel is also. 
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including a new Arrangement of Phauerogamous Plants. 457 

anterior~ of which an instance occurs in the nearly allied B~kict, 
as shown by the parietal plaeentation of the two ovules. (PI. XV. 
@s. 14 s¢ J5.) 

BRUN~ACE~. In Brunia lanuginosa the ovary consists of a 
single carpel always anterior. (P1. XV. figs. 16, 17 ~ 18.) 

UM~EL~.IF~I~. The position of the odd carpel is perhaps in 
some cases variable, but in ~Ethusa Cynapium the anterior carpel 
is much more frequently fertile, which may arise from the pos- 
terior one being occasionally smaller; the carpels are very com- 
monly all anterior and posterior, but this is not without excep- 
tion, the anterior and posterior position however still predomi- 
nating as in Araliacem. 

CASUAItlNAL EXOGENS. 

The families derived more immediately from Gymnosperms 
through Casuarina differ, as far as is at present known, from other 
divisions of Exogens, in having the raphe in pendulous ovules 
always next the placenta, a character which becomes less frequent 
as Endogens are approached. The connexion between the ape- 
talons and polypetalous forms of this section is sufficiently ob- 
vious and has been frequently referred to ; but the affinities be- 
tween the polypetalous and monopetalous forms are not of so 
decided a character. It may be observed, however, that in their 
coronet Asclepiade~e may be compared to Passiflorace~e ; that 
they have in some instances the habit ofEuphorbiaee~e ; and that 
Rauwolfia among Apocynaee~e is an approach both in structure 
and habit to the latter family. And Apocynace~e may also be 
compared with Violacem in their crested anthers. 

ASCLEHADEm and APocYNAc~m. In  such genera of these 
families as I have examined, the raphe (in cases of ovules nume- 
rous and horizontal) is always on the under surface of the ovule, 
which occasions the seed in GomphocaiTus , having become de- 
pressed in subsequent growth, to be pendulous ~with the raphe next 
the placenta, and the ovules of Liquidambar have I believe au 
equivalent character, the only other instance of the kind when 
numerous I have met with. In Rauwolfia the ovules are two, 
pendulous, with the raphe next the placenta, the rapbe becoming 
rat,her curved as it descends, as in Roumea. 

EUPHO~BIAC~m. When my first Dissertation on the Position 
of the Carpels was read to the Linn~ean Society, Eremocarpus 
was considered to have its single carpel variable, although it re- 
mained a question whether it was not sometimes posterior i but 
having more recently examined that genus, I ascertained that in 
upwards of fifty instances there were no carpels posterior, and it 
was doubtful if any were lateral. The inflorescence here consists 

Ann. ~ Mug. N. Hist. Ser. 2. Vol. xi. 30 
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458 Mr. B. Clarke on Relative Position ; 

of spikes or racemes, one of the flowers only being female. In  
Mercurialis annua the female inflorescence is peculiar, consisting 
of two female flowers growing from one side of an axil, the cen- 
tral bud of which some time after developes as a leaf-bud. Of  
the two flowers the internal one is a lateral branch of the axil, 
and the central undeveloped bud is its axis, and the external one 
springs from its peduncle at or near the base. As thus viewed 
the carpels are all anterior and posterior instead of r ight  and 
left, as at first sight they might  be supposed to be ; and Vinca 
s~eciosa has apparently the same mode of inflorescence and posi- 
t ion of carpels, those of Apocynum (where the inflorescence is 
regularly branched) being also anterior and posterior. 

STILAGIN]~-~. I f  the female flowers of ~4ntidesma are com- 
pared with apetalous Flacourtiace~e, their near approach will be- 
come obvious, and on that  account Stilagine~e are placed near 
Lacistemacem. 

DIPTEItOCARPE2]~. I t  is perhaps a question whether this 
Order and Chaitletiacem are branches of the Urtical and Amental  
Alliances, as they agree in several parts of their structure with 
Tiliace~e and Anacardiace~e, and particularly with Chl~enacem in 
having two collateral pendulous ovules with the raphe next the 
placenta. There appears also to be in Dipterocarpe~e a strong 
tendency to a free central placenta, the dissepiments in Vateria 
being very fugitive, although the central column is continued up 
into the style. 

CVCCRB~TAC~. The ovary of Sicyos angulata consists appa- 
rently of two or three carpels united by their margins, and from 
the form of the ovary and placcntation (supposing this to be its 
structure) the fertile carpel is for the most part  anterior, but  may 
perhaps be occasionally lateral if not posterior'*. 

M o ~ .  I n  Broussonetia and Morus there are two stigmas 
terminating two ribs in the ovary;  one of these ribs is much 
thickened, and to it the ovule is attached. The at tachment of 
the ovule is therefore an evidence of the position of the carpel, 
which is readily ascertained by making a cross section of the 
ovary. The ventral side of the ovary, besides being" thickened, 
has also a more vascular appearance, as if the rudiment  of a 
second carpel were present (P1. XV. figs. 19 & 20). I n  Morus 

* I find, eontral T to my expectation, that the raphe is here not next the 
placenta but tttrned directly away from it, which seems to require that Cu- 
curbitacc~e should be stationed in the Ficoidal Alliance, which would then 
bring them into closer relation with Onagrm'i~e and Campanulaccze, to the 
former of which, according to Auguste de St. Hilaire, they m'e most nearly 
allied. The ovule is attached to the apex of the cell, but a slender and 
enth'e cord of fibres continued from the raphe (which is quite distinct) 
crosses over the exostome and passes down the opposite side of the ovary. 
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nig'ra carpels posterior are very rare, even if the apparently pos- 
terior carpels are really so ; but Broussonetia and Ficus show a 
decided contrariety in the position of the fertile carpel, although 
it is much less frequently posterior than in any other direction; 
perhaps not more frequently so than in some species of Acacia. 

UR~IcAc~m. In Parietaria Offwinalis the stigma is entirely 
tmilateral and always curves away from the axil ; the posterior 
side of the ovary is rather less curved, and there are appearances 
of a faintly marked suture (P1. XV. fig. 23). The ovary of bS'- 
ticg urens has the stigma sessile, but the ovary is always more 
curved on one side, which proves to be always the anterior ; it is 
probable therefore that Urtiea corresponds with Parielaria in the 
position of the carpel. 

CANN.tsIsr~u. The axis is here (as it frequently is in two- 
flowered axils) compound, as Mr. Brown has termed it, that is, 
the two flowers are to be understood as springing from a central 
axillary bud which remains undeveloped. Thus, in Cannabis, the 
axils of the bracts are two-flowered from the suppression of the 
eentrat bud, whieh sometimes developes as a leaf-bud, and gives 
origin to a short branch, and the two stigmas in each flower are 
anterior and posterior to the central point of the axil. The seed 
is pendulous with a superior radicle, which is always on the ex- 
ternal side of the ovary directly away from the axil laterally, the 
cotyledons being on the axillary side. In its early stages the 
ovule appears to be pendulous from the apex of the cell, but in 
the ripened seed its attachment inclines distinctly to the posterior 
side, though less so than in Humulus. On the internal side of 
the ovary (that is, next the central point of the axil) a thickened 
rib somewhat grooved extends from the attachment of the ovule 
to its base, which, considering also the position of the radicle and 
cotyledons, is doubtless the placenta ; this rib appears as if con- 
sisting of two columns, whereas the rib on the opposite or exter- 
nal side of the ovary is single and aeuminated ; and each of 
them is opposite a stigma, the ovary being otherwise merely 
membranous (P1. XV. fig. 24). The structure of the ovary, there- 
fore, is the same as that of Elatostemma and Morus, and, taken 
in connexion with the position of the cotyledons and radicle, 
leaves no doubt that the fertile carpel is always anterior. 

In the two-flowered axils of Humulus the same relations are 
maintained as in Cannabis, and when the flowers are increased to 
three or four, the developed carpel is still always on the flattened 
side of the bractlet or sepal infolding the ovary, the margin of 
which in the two first flowers is external or away from the axil, 
so that it has the same relation to the one-sided bractlet. The 
ovule is pendulous, not precisely from the apex but rather from 

30* 
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the posterior side of the ovary, and so much so as to show dearly 
that the carpel is anterior. 

UL~axcv.m. In Ulmus montana and Celtis orientalis the ovary 
consists of two carpels, which is shown in the latter instance by 
the stigmas remaining only two when the ovary becomes bilocular; 
and the attachment of the pendulous ovule to the more promi- 
nent of the two ribs of the ovary (which, as in Morus, are oppo- 
site the stigmas) may therefore be regarded as an indication of 
the position of the placenta, and consequently of the fertile car- 
pel. This is also the structure of Elatostemma among Urticacem. 
(Pl. XV. figs. 21 & 22.)" 

CASVA~UNZm. In Casuarina the attachment of the seed rather 
above the middle of the posterior angle of the cell is relied on as 
an evidence of the position of the carpel. The ovary has the 
same structnre as that of Ulmus and Morus, as the stigmas are 
two, and the posterior side with which the seed is connected is 
much thickened (P1. XV. fig. 25). The fertile carpel is anterior 
with the same regularity as the scale-like ovary of Pinus ; the 
position of the stamen is also uniform, and has all the appearance 
of being anterior. 

MYRICACEm. The ovary of Myrica quercifolia bears evidences 
of being compound, consisting of two or three carpels united by 
their margins as in Lacistemacem, and Myrica may thus connect 
that family with Urticacem and Cupulifera~ ; the position of the 
carpels when two (the usual number) nearly agreeing with those 
of Quercus when two-celled. 

CvPvLIrE~.  In Cupulifera~ the position of the carpels when 
two is variable, in Corylus Avellana all being anterior and pos- 
terior, the axfls being two-flowered from the central bud remain- 
ing undeveloped ; but in Quercus Robur when dicarpous nearly 
all right and left, and therefore the single carpel could not be in 
the latter case always anterior as in Casuarina. But the instance 
of Fagus sylvatica perhaps shows the position the single carpel 
would occupy in that genus ; the inflorescence consists of two 
flowers terminating a branch, the central terminal bud of which 
is abortive, and the two flowers are thus opposite each other. 
Each ovary consists of three carpels, two of them lateral and one 
anterior; of these the anterior is the larger, and the anterior 
cell is I believe more frequently fertile than the others, as also in 
Castanea vulgaris. Possibly there is an analogy between this 
enlargement and that of the anterior carpel of Schweiggeria. 

Bw~vzAc~m. Betula is remarkable in having a three.flowered 
axil, the carpels in the central ovary being right and left, while 
those of the two lateral are anterior and posterior (the central 
flower being considered as axis to the lateral) ; but as the ovary 
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[To facep. 461 of Ann. Nat. Hist. 2nd Ser. vol. xi.] 

TABLE IV. 

SHOWING THE POSITION OF THE CARPELS IN DICARPOUS OVARIES, AND ALSO THE EXTENT TO WHICH (ON THE FOREGOING PRINCIPLES) NATURAL COMBINATIONS CAN BE EFFECTED. 

© 

© 
z 
© 

© 

© 

© 

MENISPERMO-PIPERAL. 

H E T E R O C A R P O U S .  P R O T E R O C A R P O U S .  

§ 1. Pi~eral. § 2. Papaveral. 

ALL. l .  
~robanehaceee (*). 
~entianaceve (*) ; 
or ~,~ ; o r ~ ;  

( ) ~  or ~ .  

ALL. 2. 
~ymphoeaeeze, 

Hydropeltide~e. 
Nelumbiaeem. 
Ceratophyltaee~e. 

ALL. 3. 
Ranuneulaeeve, 

[ Cephalote~e, 
? Triurideve, 

] Sarraeeniace~e. 

ALL, 4. 
Nepenthace~e. 
Aristoloehiaeeee. 

ALL. 6, 
Chloranthaee~V. 
Piperaeem. 
~aurnr~tee~8 ~ *  

" ~  

ALL. 5. 
Dilleniaee~e. 
l~Iagnoliaee~e. 
Anonaee~e. 
Sehizandrace~e. 
Lardizabale~e, 
l~onimJaeess. 
Atherospermeve. 

ALL. 7. 
Menispermaee~ 
(). 

Myristicaee~e. 

ALL. I. 
S01anaeeze~; or ~ .  
Cestrum () .  
Habrothamnus (*). 

ALL. ~. 
Papaveraee~e (*) ; (or 

()?). 
rumariaee~e (*). 
Berberide~e. 
Vitace~ ( ) ; or ( ) ( ) C '  

o 

§ 1. Lauro-El~agnal. 

ALL. 1. 
f .A. =_~ 

Aquifoliace~e. 
Ebenace~e ( ) ; Styraeeee. 

or ~ .  Oleacem ~ ,  

ALL. 2. 
?ernstrcemiaee~e 

Hy~pericaee~e, 
Clusiaee~e ~ .  
Canellaeem. 
Brexiace~e, 
1Karcgraviaee~e, 

ALL. 3. 
Staekhousiace~e. 
Hippoerateaee~e. 
Celastraeeee, 
l~ialpighiaee~e (). 
Coriarie~e, 
Anaeardiaeeve. 

ALL. 4. 
Staphyleace~e, 
Rhamnaeeve ( ) ( 

ALL. 5. 
Icaeineve. 
Olaeaee~e. 

L A U R O - G A R R Y A L .  

H E T E R O C A R P O U S .  

§ 2. Daphnal. 

ALL. I. 
,2k __~ C- 

Vaeeiniaeem. 
~onotrovaee~. I ~.paeridem ~ ~ ().  
Pyrolace~e. I Ericaee~e 

ALL. 5. 
Granate~e. 
Combretace~e. 
Pomaee~e ~ ; 0] 
(). 

ALL. 6. 
Calycanthacem, 
Amygdale~e. 

§ 3. Garryal. 

A~n. 1. 
Stellatze ~, 
Cinehonaeem ~ ; 
o r ( ) ( ) ~ ,  

Caprifoliaceze (*); 
or ( ); or ~. 

ALL. ~, 
Cornace~e ,j. 
Alangiaeee ~ 
(). 

~e~on~aee~ ( ) ( 

Datiscaee~v. 

PROTEROCARPOUS.! 

§ 4. Brunial. 

ALL. 3. 
Elatineve. 

f~ 
Lythraee~e ~ ; 

o r ~ ;  o r ( ) .  
Podostemaee~e. 

H E T E R O C A R P O U S .  

§ 1. Polygonal. 

ALL. 1. I ALL. 2. 
Diapensiaee~e, I Salvadoraeeee. 
Myoporaeem ~. 1Kyrsinaee~e. 
Stilbaee~e ~ ;  (or [ Primulaee~e, 

?)" t Plumbagine~e, 
Empetraee~e. Brunoniaee~e. 
Batideee, Pl~ntagine~e ~.~. 

POLYGONO-LYTHRAL. 

PROTEROCAKPOUS. 

§ 3, Crassuloidal. ,4. Tetragonial. 

ALL. 2, 
Selagane~e 5 ;  (o~ 

~?). 
Callitriehaeew 
(*). 

ALL. l .  
Valerianaee~e. 
Dipsaeeee. 
Globulariaeeee, 
Calyeeracem. 

ALL. 2. 
Caetaceee, 
Fieoide~e, 

ALL. 3. 
Tetragoniaeeee ~ ,  

§ 5. Onagrarial. 

ALL. I. 
Campanulaeeve ( ) 

( ) ~ ; o r ( ) ~ .  
Lobeliaeem ~. 
Stylidiaeeee ~, 
Goodeniaee0e ~_/ 

§ 6. Myrlal. 

ALL. l .  
Cichoraee~e (*). 
Compositee 5 ; or 

§ I. Phytolaccal. 

ALL. l .  
Cuscn%aee~. 
Convolvulace~e 5 '  
Polemoniaceee, 

ALL, ~. 
Crueifer~ (*). 
Capparide~e (*). 

ALL. 3. 
Vivianacem, 
Geraniacem. 
Oxalideee. 
Linaceve. 
Chlsvnaeeee. 

ALL. 2. 
~raneoaee~. 
~oseraee~o  

ALL. 3. 
Humiriace~e. 
Cyrillaceee. 

ALL. 4. 
Pittosporaeeoe ()) 

o r .  
Grossulariaee0e 

Belvisiaceee, 
Rhizophoraceee. 

21LL. I. 
Umbellifer~e ~ ; or 

~ ( ) .  
Araliace~e ~ ~-~ ( ) .  

.ALL. 2. 

ALL. 4. 
Crasstllace~e. 
Reaumuriaee~e, 
Tamaricaeeee, 
Yrankeniace~e. 

ALL. 5. 
Portulace~e. 
Caryophyllace~e 

Illeeebraeeee ~. 
Chenopodiace~e~ 

Stigmas ~ ;  ol 

§ 2. SaTotal. 

ALL. l .  
Sapotace~ "--" 

ALL. 1. 
Hydrophyllaeeve 
(*). 

~hretiace~e ( ) ; 
(or ~ ?). 

~olanaeem ~ ? 
Cordiaeem. 
Boragine~e ~ .  

ALL. ~. 
Onagrarive 
Hippuride~e. 

ALL. 2, 
Chamvelaueiaeeee. 
Myrtaee~e . j  ; or 

Leeythide~e. 
Melastomaee~e ~,~ ? 

PROTEOIDAL. 

ALL P R O T E R O C A R P O U S .  

§ 2. Petiverial. [ § 3. Proteal. 
! 

~LL. 2. 
~tereuliaceve. 
Malvace~e. 
Byttneriacew. 
Suriane~e, 
Tiliaceve 

I 
ALL. 1. 

f 
~-Acanthaee~e ,~.  

Pedaliaeeee ~..  |s~ofnvaariaeeee 
~es~e~aoe~ ~.  IU~a°~aaaoe~ 
Bignoniaeeve ~ .  

ALL. 4. 
I Cedrelaee~e. 

Meliaee~e. 
Amyrideee. 

I Aurantiaee~e. 
Simarnbaeew. 
Rutaeeve. 

I Xanthoxylace~e 
( ) ( ) ~ .  

Connarace~e. 

ALL. ~. 
Jasrninace~e .~ ; 

or ~ .  
Verbenace~e ~ .  
V-abiat~e ~. 

Ochnace~e, Santalace~e, 
Loranthaee~e. 
Viseum ~ ? 

~ ;  or ( ) ;  or 
~ ( ) .  

Escalloniaeeve~. 

R o s a e e m ~ .  
Sax i f r agacem~  

( ) ;  or (*). 

Barringtoniace~e 
Columelliaee~e. 
Philadelphaeeee, 
Hydrangeaeeve 
~ < ) .  

~unoniace~e () ,  

Bruniace~e. 
Hamamelidem ~ .  Amaranthace~e 

S S~tigmas (*) ; o, 
Scleranthaeeve. ( ) ( ) ~ .  I 

Zygophyllacem. [ ALL. 5. 
Balsaminaceve. I Rhizobolaceve. 
Resedaceee ~ .  I Sapindaeeve ( ) ( ) 
Tropveolaceve ~ ?  ] ~ ,  
Limnanthe~e. Erythroxylew, 

Aeeracem () .  

ALL. g. 
Laurace~e, 
Cassythe~e. 

a 

] Elmagnacem. Pen~saces8, 
Aquilari~eeee. 

ALL. 7. 
Daphnace~e. I Sanguisorbace~e, 

ALL. 3. 
~arryace~e ~,~ 
(~o~as), 

Fadyenia (,). 
Helwingiacem. 

~ye%agine~e. 
~LL. 6. 

I Polygonaee~e (*). I B a s e l l a e e ~ .  
v - - -  - -  

~ u  

O o 
~ o  

ALL. 3. 
Gyrostemoneee, 
Phytolaccace~e. 

~ Z  

ALL. 6, 
Petiveriaee~e. 

o 

ALL. 3. 
Voehysiace~e. 
Polygalaee~e ~ .  
Tremandrace~e 

5 "  

ALL. 4. 
Moringaeem. 
Papilionace~e. 
Ceesalpinieve, 
~i_v~ose~e. 
Chrysobalaneee. 

ALL. 5. 
Proteaceve. 

ENDOGENS.--Zosteraee~e (*)? Graminaee0e (*). cyperaeem (*). Araee~e ~,~; or ( ,) .  Typhace~e ~ ( ) when dicarpous. Palmace0e 

CASUARINAL EXOGENS.--Loganiaeem ~ ; or ~ ( ) .  Apoeynaeem ~ ;  or ~ .  Aselepiadem ~_~.~ Euphorbiaeem ~# ; or (*). Stilaginem ~ ( ) .  Juglandeoe , ~ ;  or (*). Moreee ~ Urticaceee (Elatostemma)() .  Ulmaeeee ~ Myricaee~e ( ) .  CuDuhfer~e" 5~'~ ; or ( ) .  

In this Table ~ ,  indicates that the Carpels are all anterior and posterior; ~_~ with few exceptions anterior and posterior ; ( ,)  all right and left; ( ) with few exceptions right and left ; ~ ( ) variable ; and ~ ~ ( ) and ( ) ( ) ~ show the degree of variation. 

s~m1~e.~ ~ ; (or ~ C ( ) ?). Altingiace~e ~ .  Salicaeeee (*) ; (or ( ) ). 
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including a new .4rra~gement of Phanerogamous Plants. 461 

is winged, this probably arises from the pressure of the bracts or 
the dense growth of the catkin, as it fl'equently takes place in 
the central flowers of Utmus. As the wings are dorsal, the central 
fl'uit could not stand with its carpels anterior and posterior, and 
the two carpels of Alnus, which are not winged, having the same 
position as in the two lateral flowers of Betula, show the latter 
to be in their true relation to the axil. 

PLAT~iNACE~E. Platanus is always referred to as having an 
ovary consisting of a single carpel, and if so, its position would 
be variable in the greatest degree; but it is rather a question 
whether it does not consist of several distinct carpels, as it is not 
uncommon to meet with five or six arranged in a circle, the yen-. 
tral suture of each being towards the centre and the carpels in 
close contact with each other, no sepals intervening. The car- 
pels are however so irregular, that the attempt to ascertain 
whether they arc single or form part of a whorl has proved as 
yet unsuccessful. 

EXPLANATION OF PLATES XIII .  XIV. AND XV. 

PLATE XIII .  

*** These diagrams are formed exclusively from nature, each of them 
being taken from one specimen only of each plant. 

Fig. 1. A vertical view of the position of the fertile carpel in a branch of 
Valeriana o~cinalis :--a, the stem from which the branch springs.; 
b, b, the first pair of ramuli. The axis between the second pmr 
c, c, aml the third pair d, d, being vertical is not represented. The 
central bud of the branch is abortive at the third forking, and the 
ramuli c, c, are abortive at their first forking. 

Fig. 9.. Centranthus tuber :--a, the axis; b, b, two opposite branches ; 
c, a transverse section of an ovary. Two braetem are represented 
at the base of eaeh ovary on one of the rami, and the cross indi- 
cates the position of the spur of the corolla. This diagram repre- 
sents the internal branch of each forking, as regularly~suppres*sed 
after the branch b has twice forked; so that the braneh, the sta- 
men, and the fertile carpel are then all lateral and external, the 
origin of the filament being on the same side of the flower as the 
fertile carpel. This occasions the fertile cell to look at first sight 
as if it were next the axis, but the flower, when both branches are 
developed as between the first two forkings d, has its spur coming 
forward between the two branches, the spur having then ob- 
viously the same position and relations as the gibbous process in 
Valeriana oflicinalis. 

F/g. 3. represents the mode of growth and the position of the carpel in the 
ramifications of a branch of a 3Iirabilis :--a, the axis. 

Fig. 4. represents the variable position of the fertile carpel in the cyme of 
Viburnum Opulus ; the carpels are, perhaps, more fl'equently pos- 
terior than here represented, and more so in other species. 

I~g. 5. Brunonia a,tstralis. The diagram represents the mode of growth, 
and (supposing the raphe to be next the -placenta) the position of 
the fertile carpel in two of the dense fasciculi forming the eapi- 
tulum :--~, the axis. 
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462  On a new Arrangement o f  Phanerogamou,s Plants. 

PLATE XlV. 

Fig. 1. An ovary of Ceratophyllum demersum ; and 2. the anterior surface 
of the stigma. 

Fig. 3. The ovm'y of Pipervmia magnolicefolia ; and 4. the axis divided 
perpendicularly, an ovary and its bract being left attached. 

Fig. 5. A perpendicular section of the ovary of Chloranthus inconspicuus. 
Figs. 6 & 7. The ovary of Sassafras oflicinale; and 8. a section of the 

same, showing the placentation and the position of the raphe, 
which is to some extent artificially separated. 

F/g. 9. The fruit of a Stilbe (S. virgata ?); and 10. a transverse section 
of it. 

Fig. 12. An ovary of Mirabilisjalapa before the flower expands ; 11. the 
same at an earlier stage ; and 13. the same after the flower has 
expanded, showing the ventral suture. 

Fig. 14. A flower of Pimelea decussata, a portion of the tube of the calyx 
and wall of the ovary having been removed so as to show the pla- 
centation :--a,  the anterior side. 

Fig. 15. A perpendicular section of the ovary and ovule of Aucuba japonica. 
F/g. 16. An ovary of Pedieularis palustris. 
Fig. 17. A flower of Meadozia puberula, a portion of the corolla and wall 

of the ovary having been removed to show the position of the 
fertile cell : - -a ,  its lower lip; 18. a fruit of the same; 19. a sec- 
tion of it showing an immatm'e seed in the upper cell, and the 
remains of the barren cell behind it ; 20. a section of a fruit of 
lkI. puberula (vm..) ; and 21. a flower of 21I. aspera :--a, the lower 
lip of the corolla (ascertained to be so by the position of the didy- 
namous stamens). 

PLATE XV. 

F/g. 1. The anterior aspect of the ovary of Lippia dulcis ; and 2. a trans- 
verse section of it near the base :--a ,  its anterior side. 

Fig. 3. The anterior aspect of the ovary of Lantana crocea ; 4. a transverse 
section of it near the middle : --a ,  its anterior side; and 5. a 
transverse section near the base :--a ,  the anterior side. 

Fig. 6. An ovary of Dipsacus sylvestris in longitudinal section crowned by 
the calyx and surrounded by the involucel. The bract (of which 
there is one to each flower in front) is depressed, but is always 
quite distinct from the involueel, not forming a part of it. Stigmas 
rarely two, but often a rudiment of a second as represented by a. 

Fig. 7. A transverse section of a fruit of Scleranthus annuus, showing the 
cotyledons to be next the funiculus, but this figure is otherwise 
partially incorrect, being rather a diagram. 

Fig. 8. A section of a seed of Gomphrena globosa, showing the relation of 
the radicle to the funiculus. 

Fig. 9. Atriplex laciniata ; part of the perigone having been removed and 
the embryo exposed. 

Fig. 10. A perpendicular section of a 2-celled ovary of Circeea alpina ; and 
11. a transverse section of a l-celled ovary of the same. 

Fig. 12. A fruit of Hippuris vulgaris (the external integument having been 
removed), showing the shallow fmTow on the posterior side of the 
bony endocarp. 

Fig. 13. A fruit of Centaurea nigra as seen laterally--a, being the ante- 
rior angle. 

Fig. 14. B(ekia sp. ; a section of the flower; and 15. a transverse section 
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Fig. 16. 

Fig. ~9. 

Fig. ~1. 

Fig. ~ .  
F~g. 24. 

Fig. ~5. 

Dr. E. Crisp on the Str~tcture of  the fFolf-fis]t. 463 

of the fruit showing the projections into its cavity, to the posterior 
of which the seeds are attached. 
The dorsal aspect of the ovm'y of Brunia lamtginosa, the limb of 
the calyx having been removed; 17. the sutural aspect; and 
18. the same as seen laterally, showing also the placentatiou. 

A perpendicular section of the ovary of ~Iorus nigra ; and 20. a 
transverse section of the same :--a, the thickened side to which 
the ovule is attached. 
A perpendicular section of a young fruit of JElatostemma montana ; 
and 22. a transverse section of the same :--a, the thickened side 
to which the seed is attached. 
An ovary of Parietaria o~cinalis. 
A transverse section of the ovary of Cannabis :--a, the axillary or 
posterior side. 

A caryopsis of Casuarina equisetifolia in longitudinal section : - -  
a, its anterior angle. The seed (which fills the cavity) having 
been removed, its attachment with another which is immature is 
seen at the upper part ; the perfect seed having become pendu- 
lous and half anatropal during its growth to maturity. 

X L I V . - - O n  some points relating to the Structure and ,~/Iechanism 
o f  the Wolf-fish (Anarrhichas Lupus).  By EnwAans  C~isr ,  
M.D.* 

I AM desirous of bringing before the Members of the Society 
some facts relating to the organization of this singular animal, 
which, as far as I know, have not yet been especially noticed by 
comparative anatomists. 

The character and habits of the iish are so well known that it 
would be loss of time to dwell upon them ; indeed the external 
form of the head~ large mouth, and the peculiarity of the dental 
apparatus, are at once indicative of the nature of its food and of 
the ferocity of its disposition. 

Although not unfrequently taken on the British coast, it is 
supposed that  the Anarrhichas seldom attains its normal size on 
our shores. I n  the North of :Europe they are sometimes found 
6 or 7 feet in length, but here they rarely exceed 8 or 4 feet. Of  
five specimens that  I have examined (all taken near the British 
coast) the length (from the nose to the root of ta•fin) was as 
follows : -  

1st. 3 feet 2 inches. 2nd. 3 feet 1 inch. 3rd. 3 feet. 
4th. 2 feet 9 inches. 5th. 2 feet 7 inches. 
The dental apparatus of this fish, I believe, differs from that 

of all others that we are acquainted with. Hunter  alluded to it 
iu 1774, and Mr. Andr~ in the 'Philosophical Transact ions '  

* Communicated by the Author, having been read before the Zoological 
Society of London, March 8th, 1853. 
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